ABSTRACT
INTRODUCTION
Tourism has become one of the factors to promote the development of the world economy. Along with the improvement of economy, in China, people's living standards have got a great advance. Meanwhile, there are an increasing number of people taking part in travel contributing to have a better body. In the activity, there is about a great deal of knowledges in deed. The tourism line is not only having an important impact on improving the quality of service but also having a profound influence about the scenic spot's sustainable development and the scenic spot, as we know, are the main places where develop activities and consume the tourism products. This paper aims to solve the problem of tourism lines. With the help of K-means algorithm and ant colony optimization algorithm, we conclude a feasible measure based on a real problem, and the tourism line is not only convenient to traveler but help of improving the quality of serving to the related department.
THE PROBLEM OF TOURISM LINE
There are 201 5A Class touring scenic region published by National Tourism Administration of China, and a tourist loving driving a car by himself decide to travel according to the list. Every year, the tourist has no more than 30 days to travel and the time of travel is no more than four time. Every travel, there is no more than 15days. In view of one's prefer, there is the list of the least time in different view. In consideration of safety, he will only drive from seven o'clock in morning to seven o'clock in evening, and the time that he drives car is no more than eight hours every day. He will drive no more than three hours if he wants to visit all day and no more than five hours if he wants to visit half of a day. The speed is averagely ninety kilometers per hour at the super highway, and forty kilometers per hour at highway. The tourist plan to stay twenty four hours in provincial capital city at least to have time relax and the time is not used to visit. Every scenic region opens from morning eight o'clock to afternoon six o'clock. He prefers to drive on the super highway than on the highway. That is to say, he will drive on the super highway at first to get the nearby city of the view and go to the touring scenic region later. Problems as follows:
Considering the information: the road and drive time from the nearby city to scenic view, the super highway of China and the relation of super highway of every provincial city, and the tourist's beginning point Xi an, plan a travelling line which includes every 5A Class touring scenic region, and the schedule including the start point, time of driving, distance of driving, view and so on.
FRAMEWORK
Indeed, this is a multi-constraint combination optimization problem and there is a great deal of time-complexity to solve it. Ant colony system algorithm having got a profound progress, which is inspired of the ant activities, is a better algorithm to solve this problem recently, [1] . According to distance, this paper classifies the cities and the staying time is time of visiting added time of driving car. As for the city having many scenic spots, we find the best travelling line by using ACS algorithm and we figure the time staying at the city based on the best travelling line. We will take a city having many scenic spots to a spot in this way. Considering the question, we compute time from a city to another city according to the distance of cities.
Mathematical Model
For solving the problem, as we knew, there are lots of restrict when a tourist have visited all of 5A Class touring scenic region.
The result what we want to get is the least consume of the time, as follows: 
Where i T in the object function (1) is the time for travelling in year i . Equation (2) is stand for the total time to travel which ij t is the time for time j travelling in year i. Equation (3) 
Clump Of The Figures Based On The Algorithm K-means
K-means is a classic algorithm based on distance, which adopts distance as the analogic criteria for evaluation, [2] . That is to say that the objects are more alike when the distance between them is shorter. There is helpful that considerate the compact and independent cluster as a final target, [3] .
According to the scenic spot, at first, we take a city having a lot of views as a scenic spot on the basis of the distance with K-means algorithm. And in the same way, we take the time of visiting and driving car at all views of a city as the total time staying in a city. As for the city that has a lot of views, we try to find the best line for visiting all the cities, and take the time spending in the best line including the time to visit the views as the total time in the city. The result is presented in the table 1.
There are 87 cities having scenic spot at all according to the table 1. In consideration of the tourist's plan that must spend 24hours in every provincial capital and there are 32 provincial capital, there are 119 city the tourist will be going to visit without overlooking the overlapping between partial provincial capital and cities with scenic spot. We number these cities and the start city is numbered 1.
Algorithm 1 shows the framework of K-means [4] . The result is presented in Fig1. There are 87 cities having scenic spot at all according to the table 1. In consideration of the tourist's plan that must spend 24hours in every provincial capital and there are 32 provincial capital, there are 119 city the tourist will be going to visit without overlooking the overlapping between partial provincial capital and cities with scenic spot. We number these cities and the start city is numbered 1.
Improved Ant Colony Algorithm
Ant colony system algorithm, which is enlightened from the activities of ant which look up the food in the real world, is a metaheuristics, [5] . The ant population in the natural world is not only able to find the shortest road form their nest to the food, but find the new road when the environment has changed. In consideration of the drawbacks of the traditional ACS algorithm, we adopt the improved ant colony system (GACS) based on chaotic which is able to improve the diversity of solution for it uses logistic mapping, and 3-opt local search which can improve the accuracy of the solution, [5] [6].
The ACS was successfully applied on the travel sale problem (TSP) at first, [7] . In the problem, there is a group of cities and we are required to find a shortest circle road, which visits every city only once expecting the starting point. When ant is selecting the next city, it will select the higher pheromone road in accordance of probability. That is to say that it is a random process when an ant selects the next road. According to Dorigo and Stülzle, [8] the probability from city i to city j is defined as follows:
Where ( ) ij t τ is the existing pheromone trail between the city i and city j in the time t, ( ) ij t η is the heuristic information on the path from city i to city j. Parameter α determine the relative influence of the pheromone trail and the parameter β determine the relative influence of the heuristic information. Where q is a random figure between 0 and 1, and 0 0 1 q < < is a certain figure based on experience. Before the ant k selects the next city, it will create a random figure, and then compare the figure q and 0 q . If 0≤ , the ant k will select the next city according to the equation (6), and if 0> , according to the equation (7): N is the assemblage of available cities.
After ant k arrives at city j from city i in this algorithm, the amount of pheromone will be updated in accordance in the rule. In the end, basing on the logistic mapping algorithm, we will improve the result from ACS algorithm based on 3-opt algorithm. The rules are as follows:
Where ϕ is a variable constant, and
is the amount of pheromone released by ant k when it gets to the city j from city i. The rule of updating the pheromone is subjected to equation (11):
Where Q is the amount of the pheromone, and k L is representing the time when the tourist visits the all cities. If k L is smaller than 7.5 or is equal to 7.5, this line is a valid result. Otherwise, we will renew the clump according to the algorithm K-means.
Algorithm 2 shows the framework of improved ant colony algorithm. Step4: put the starting point in the tabu list , select next city in accordance with equation (6), and then put the city j into the tabu list Step5: return Step3 until ant k find a circle load and count the road , then optimize result based on 3-opt local search Step6: update pheromone over the selecting road according to equation ( 
COMPUTATIONAL RESULTS
In order to investigate the performance of our algorithm, a series of experience have been carried out. The last result is that the tourist will at least spend nine years and 21 days to visit everyplace of 201 5A Class touring scenic region. The detail is presented in the table 2. The table 3 is presenting the schedule of every day about starting point, time of drive car, the distance, the scenic region in the first time of first year. 
CONCLUSION AND FUTURE WORKS
The schedule of tourism is a problem that is relevant to much knowledge. In this paper, we have proposed a method to design a visiting line of visiting all of the scenic regions, and we have got an appropriate schedule. But as we know, there are many influence factors which may be having interrelationship, and in the real world, there are many factors which are difficult to quantify or describe. In the future, we will combine the analytical way of quality with quantity. Besides, in this paper, we don't think of other means from a city to a city, for instance, by train, by plane and only think of the Xi'an as the starting point. We will also think of these aspects in the future work.
